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(57) ABSTRACT

The invention relates to a drive device for a hatch of a motor
vehicle, wherein the drive device comprises two drive sec-
tions that are linearly moveable relative to each other between
a retracted position and an extended position, wherein the
drive sections are spring biased against each other into the
extended position by a spring arrangement, wherein an end
stop is provided to limit the drive motion between the drive
sections to the extended position. It is proposed that the end
stop comprises a damping arrangement with a deformation
zone, wherein during a drive motion into the end stop,
depending on the speed of the drive motion, the damping
arrangement damps the drive motion mainly based on plastic
deformation of the deformation zone.
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1
DRIVE DEVICE FOR A HATCH OF A MOTOR
VEHICLE

FIELD OF THE INVENTION

The invention is directed to a drive device for a hatch of a
motor vehicle and to a hatch arrangement.

BACKGROUND

The expression “hatch” is to be understood in a broad
sense. Those hatches include tail gates, boot lids, engine
bonnets, doors, in particular side doors, load-space floors or
the like of a motor vehicle.

The drive device in question has gained increasing impor-
tance in the last years in order to provide a high level of
comfort for the user. This is especially true for large hatches
of a motor vehicle, which weight make it hard to manually
perform an opening motion or a closing motion of the hatch.

In afirst alternative known from the state of the art the drive
device is at least partly motor driven and accordingly com-
prises an electric motor and a gear mechanism to generate a
bidirectional drive motion. Here, a spring arrangement sup-
ports the electric motor, as shown in US 2011/271595 Al for
an example. A certain damping of the drive motion is pro-
vided by the friction inside the drive train of the drive device.

In a second alternative known from the state of the art the
drive device is solely spring driven and serves as a support of
the hatch against the forces of gravity. Such drive device
normally comprises a spring arrangement and a damping
arrangement in the design of a gas damper, which is a com-
parably costly setup for an only spring driven device. In most
cases such a drive device generates a drive motion in an
opening direction of the hatch only.

In both above noted alternatives of known drive devices a
spring arrangement is integrated into the drive device, which
spring arrangement provides spring forces of considerable
magnitude. Those high spring forces generally include a risk
of material damage or even the injury of persons.

If, for example, the connection between the drive device
and the hatch breaks, the spring arrangement could relax
impulse like caused by its high spring forces leading to an
enormous impact when reaching an end position of the drive
device. The resulting impact energy may be high enough to
break the structure of the drive device, possibly freeing the
spring arrangement with a resulting risk of damage.

Another risky situation can arise when the hatch is being
opened manually by a user with extreme opening forces and
correspondingly opening speeds. In such a misuse situation
the above noted, high impact energy is generated when reach-
ing the respective end position of the hatch, again leading to
the risk of damage.

In order to guarantee a sufficient operational safety, the
above noted, risky situations require an effective and system-
atic damping especially of those drive motions, that are taking
place with exceptionally high speeds. With the known
approaches this leads to a costly setup of the respective drive
device.

It is the object of the invention to improve the known drive
devices such that a high operational safety may be realized
with low costs.

SUMMARY OF THE INVENTION

The above noted object is solved by a drive device for a
hatch of a motor vehicle, wherein the drive device comprises
two drive sections that are linearly moveable relative to each
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2

other between a retracted position and an extended position,
wherein the drive sections are spring biased against each
other into the extended position by a spring arrangement,
wherein an end stop is provided to limit the drive motion
between the drive sections to the extended position, wherein
the end stop comprises a damping arrangement with a defor-
mation zone, and wherein during a drive motion into the end
stop, depending on the speed of the drive motion, the damping
arrangement damps the drive motion mainly based on plastic
deformation of the deformation zone.

The idea underlying the invention is to perform a damping
function based on plastic deformation for certain drive
motions when reaching the extended position. It has been
found that with a predefined plastic deformation an effective
and predetermined absorption of the impact energy is pos-
sible, which impact energy is converted into plastic deforma-
tion.

In further detail the teaching is directed to a drive device for
a hatch of a motor vehicle, which drive device comprises two
drive sections that are linearly movable relative to each other
between a retracted position and an extended position. The
two drive sections of the drive device are spring biased against
each other into the extended position by a spring arrange-
ment. This allows, for example, a support of the opening
movement of the hatch.

In order to limit the drive motion to the extended position
an end stop is provided. It is of particular importance that the
end stop further comprises a damping arrangement with a
deformation zone. During a drive motion into the end stop,
depending on the speed of the drive motion, the damping
arrangement damps the drive motion mainly based on plastic
deformation of the deformation zone.

By converting a good amount of the impact energy into
plastic deformation energy, only few energy is left for the
deformation of other components of the drive device like
connectors or the like. As a result the operational safety in an
extraordinary situation like a misuse situation is considerably
increased.

The proposed solution allows a good control of the plastic
deformation and therewith of the damping characteristic as
the plastic deformation is taking place in a deformation zone
which is particularly designed for a certain deformation char-
acteristic. In addition, the damping characteristic may be
realized with low costs and may even be varied with low
constructional effort.

The dimensioning of the damping arrangement is of par-
ticular importance for the invention. According to an embodi-
ment, the dimensioning is such that for a drive motion with a
speed that is above a predetermined speed-threshold the
damping arrangement damps the drive motion mainly based
on plastic deformation of the deformation zone. It has been
found that a drive motion with exceptionally high speed may
not effectively be damped based on the loss of energy that in
practice goes along with elastic deformation. The swing back
motion due to the elasticity would lead to unintended motion
with, again, the risk of damage.

However, damping based on elastic deformation may be
suitable for a drive motion with low speed. According to an
embodiment, it is proposed that the damping of the drive
motion mainly goes back on elastic deformation for a drive
motion with a speed that is below a predetermined threshold.

Some embodiments can be directed to a number of con-
structional solutions for the proposed drive device. According
to some embodiments the damping zone is provided by a
damping element which may, for example, be a bushing. Such
a solution may be realized based on standard components,
which is particularly cost effective. An embodiment, pro-
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poses to integrate the deformation zone into a component
which, which may also serve as a drive component of the
drive device. This is a second possibility to realize the pro-
posed solution with high cost effectiveness.

Another embodiment is directed to a hatch arrangement of
amotor vehicle with ahatch and a proposed drive device, such
as the device discussed above. Regarding advantages and
variants reference may be made to the explanations given for
the proposed drive device.

An embodiment is directed to a particularly interesting
setup of a hatch arrangement with two drive devices, one
drive device being solely spring driven and the other drive
device being at least partly motor driven. It may, for example,
be interesting to have one drive device arranged at one side of
the hatch and the other drive device arranged on the opposite
side of the hatch. In an embodiment, only one of the drive
devices, namely the solely spring driven device, comprises an
above noted end stop with a damping arrangement, which
increases the constructional flexibility and the costs, espe-
cially as far as the motor driven device is concerned.

In one embodiment, the invention provides a drive device
for a hatch of a motor vehicle, wherein the drive device
comprises two drive sections that are linearly moveable rela-
tive to each other between a retracted position and an
extended position, wherein the drive sections are spring
biased against each other into the extended position by a
spring arrangement, wherein an end stop is provided to limit
the drive motion between the drive sections to the extended
position, wherein the end stop comprises a damping arrange-
ment with a deformation zone, wherein during a drive motion
into the end stop, depending on the speed of the drive motion,
the damping arrangement damps the drive motion mainly
based on plastic deformation of the deformation zone.

In an embodiment, the damping arrangement damps the
drive motion mainly based on plastic deformation of the
deformation zone for a drive motion with a speed thatis above
a predetermined speed-threshold, such as above the speed
range of the drive motion for normal operation.

In an embodiment, the damping arrangement damps the
drive motion mainly based on elastic deformation of the
deformation zone for a drive motion with a speed that is below
a predetermined speed-threshold, such as within the speed
range for normal operation.

In an embodiment, the damping arrangement damps at
least part of the drive motion into the end stop, that is gener-
ated by the drive device itself, mainly based on plastic defor-
mation of the deformation zone.

In an embodiment, the plastic deformation of the deforma-
tion zZone leaves the functioning of the drive device in view of
driving the hatch unaffected.

In an embodiment, the drive device is non-self-locking
such that the drive motion may be induced manually by a user
acting on the hatch.

In an embodiment, the spring arrangement comprises a coil
compression spring that urges the drive sections into the
extended position.

In an embodiment, the drive device is solely spring driven,
or, that the drive device is at least partly motor driven and
comprises an electric motor and a gear mechanism. In an
embodiment, the gear mechanism is a spindle-spindle nut
gear mechanism.

In an embodiment, one drive section comprises a tube and
the other drive section comprises a rod, wherein the rod is in
sliding and/or screwing engagement with the inside of the
tube. In an embodiment, the rod comprises a slider for the
sliding engagement with the tube.
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In an embodiment, the rod is the spindle of the spindle-
spindle nut gear mechanism.

In an embodiment, the deformation zone is provided by a
damping element that is plastically deformable by a drive
motion for damping. In an embodiment, the damping element
is at least partly made of a foam material. In an embodiment,
a plastic foam material, in particular a polyurethane (PUR)
foam material, or an aluminum foam material can be
included.

In an embodiment, the damping element is designed as a
bushing, that is plastically deformable along its axial exten-
sion by a drive motion for damping. In an embodiment, the
rod extends through the bushing with play remaining between
the rod and the bushing.

In an embodiment, the deformation zone is an axial section
of the tube or the rod, which axial section is plastically
deformable by the engagement between the tube and the rod
during a drive motion into the end stop. In an embodiment, the
tube provides a deformation zone with a deformation
arrangement, which deformation arrangement is plastically
deformable by an engagement with the rod. In an embodi-
ment, the deformation arrangement comprises at least one
axially extending rib.

In an embodiment, the device can comprise a hatch
arrangement wherein the hatch arrangement of a motor
vehicle with a hatch and a drive device for driving the hatch.

In an embodiment, the drive device is solely spring driven
and that an additional drive device is provided which is at
least partly motor driven and which comprises an electric
motor and a gear mechanism acting in an opening direction
and/or a closing direction of the hatch. In an embodiment,
only the spring driven device comprises an end stop with a
damping arrangement, which end stop is assigned to the
extended position.

BRIEF DESCRIPTION OF THE FIGURES

In the following the invention will be explained in the
drawings referring to embodiments.

FIG. 1 shows the back section of a motor vehicle compris-
ing a proposed hatch arrangement with a proposed drive
device,

FIG. 2 shows the drive device according to FIG. 1 in a
sectional side view a) in the retracted position and b) in the
extended position,

FIG. 3 shows the drive device according to FIG. 2 in a detail
view Il in two states a) in the extended position before plastic
deformation of the deformation zone and b) during plastic
deformation of the deformation zone,

FIG. 4 shows a second embodiment of the drive device
according to FIG. 2 in a detail view III in two states a) in the
extended position before plastic deformation of the deforma-
tion zone and b) during plastic deformation of the deforma-
tion zone and

FIG. 5 shows another embodiment for a proposed drive
device in the retracted position.

DETAILED DESCRIPTION

The proposed drive device 1 is assigned to a hatch 2 of a
motor vehicle. Regarding the broad interpretation of the
expression “hatch” reference is made to the introductory part
of the specification.

The drive device 1 comprises two drive sections 3, 4 that
are linearly movable relative to each other between a retracted
position (FIG. 2a) and an extended position (FIG. 256). The
expression “position” here describes the position of the two
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drive sections 3, 4 relative to each other. Each drive section 3,
4 is provided with a connector 5, 6 for the connection to the
hatch 2 and the body 7 of the motor vehicle. As shown in FIG.
2, those connectors 5, 6 are designed as ball sockets that may
be engaged with respective ball heads.

The two drive sections 3, 4 are spring biased against each
other into the extended position (FIG. 25) by a spring arrange-
ment 8. The drive device 1 shown in FIG. 2 is solely spring
driven by the spring arrangement 8 as will be explained later
in more detail.

FIG. 3 shows that the drive device 1 comprises an end stop
9 to limit the drive motion to the extended position. In other
words the end stop 9 blocks the drive sections 3, 4 from
moving beyond the extended position.

It is of particular importance for the present invention that
the end stop 9 comprises a special damping arrangement 10
with a deformation zone 11. During a drive motion into the
end stop 9, depending on the speed of the drive motion, the
damping arrangement 10 damps the drive motion mainly
based on plastic deformation of the deformation zone 11.

As shown in FIG. 2, a drive motion into the end stop 9
corresponds to moving the two drive sections 3, 4 into the
extended position shown in FIG. 26. FIG. 3a shows that in this
extended position the end stop 9, which is connected to the
first drive section 3, is in blocking engagement with a com-
ponent 4a of the second drive section 4. Accordingly during a
drive motion into the end stop 9 an impact occurs between the
drive sections 3, 4, here between the component 4a and the
end stop 9.

If the speed of the drive motion into the end stop 9 is above
a predetermined speed-threshold, the damping arrangement
10 damps the drive motion mainly based on plastic deforma-
tion of the deformation zone 11. In an embodiment, the speed-
threshold is above the speed range of the drive motion for
normal operation.

For drive motion into the end stop 9 with lower speeds, in
an embodiment, damping of the drive motion based on elastic
deformation of the deformation zone 11 is proposed. In this
context it is to be understood that such elastic deformation
generally goes along with loss of kinematic energy, which
mainly goes back on internal friction of the deformation zone
11. In addition the elastic deformation of the deformation
zone 11 leads to an expansion of the impact between the two
drive sections 3, 4 in the time domain. This means that the
kinematic energy of the drive motion is being converted into
potential elastic energy within a relative large time interval
which in the end means that the resulting forces acting
between the drive sections 3, 4 during the—expanded—im-
pact are comparably low. For such low speeds the subsequent
swing back motion is not critical.

Accordingly, the damping arrangement 10 damps the drive
motion into the end stop 9 mainly based on elastic deforma-
tion of the deformation zone 11, if the speed of the drive
motion is below a predetermined speed-threshold. In an
embodiment, the speed, which leads to damping based on
elastic deformation, is within the speed range for normal
operation.

The above noted combination of plastic deformation and
elastic deformation based on the speed of the drive motion
may be realized by a corresponding geometry, structure and
material of the deformation zone.

The drive motion with high speed which is being damped
mainly based on plastic deformation may go back on misuse
situations as noted above, induced by user operation. Such
drive motion may, however, also be generated by the drive
device 1 itself. An example would be the breakage of a con-
nector 4, 5 and the resulting, impulse like expansion of the
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6

spring arrangement 8. Accordingly, the damping arrangement
10 damps at least part of the drive motion into the end stop 9,
that is generated by the drive device 1 itself, mainly based on
plastic deformation of the deformation zone 11 as noted
above.

Especially interesting is the fact that the plastic deforma-
tion only takes place in the deformation zone 11 of the damp-
ing arrangement 10. With this it can be guaranteed that the
plastic deformation of the deformation zone 11 leaves the
functioning of the drive device 1 in view of the driving inter-
action with the hatch 2 of the motor vehicle unaffected. This
is to be seen in contrast to a possible, predetermined breaking
point in one of the connectors 4, 5 for the protection of drive
components.

Here the drive device 1 is non-self-locking such that the
drive motion may be induced manually by a user acting on the
hatch 2, which increases the flexibility for the user on the one
hand, but generally opens the door for possible, above noted
misuse situations on the other hand.

For the realization of the spring arrangement 8 a number of
advantageous solutions are possible. The embodiments
shown in the drawings display a spring arrangement 8 that
comprises a coil compression spring 8a that urges the drive
sections 3, 4 into the extracted end position. The application
of'a coil compression spring 8« for the drive device 1 leads to
avery compact structure, if the coil compression spring 8a is
aligned to the direction of the linear drive motion between the
drive sections 3, 4. The embodiments for the drive devices 1
shown in FIGS. 2 to 4 are solely spring driven devices acting
in an opening direction or a closing direction of the hatch 2. In
particular if the hatch 2 is a liftgate as shown in FIG. 1 the
spring driven device 1 acts in an opening direction of the
hatch 2 in order to support the hatch 2 against the forces of
gravity.

The drive device 1 shown in FIG. 5 is partly motor driven
and comprises an electric motor 12 and a gear mechanism 13
acting in an opening direction and/or in a closing direction of
the hatch 2. Here the drive device 1 is designed as a bidirec-
tional drive device 1 that provides a motorized support of the
hatch 2 in the closing direction as well as in the opening
direction. The spring arrangement 8 supports the electric
motor 12 by acting onto the hatch 2 in the opening direction.

The motor driven device 1 is of slim design which mainly
goes back on the gear mechanism 13 being a spindle-spindle
nut gear mechanism. As a result the drive device 1 is designed
as a spindle drive.

Comparing the spring driven device 1 shown in FIG. 2 and
the motor driven device shown in FIG. 5 it becomes apparent
that the overall structure of the drive devices 1 is similar. This
is true especially for the construction of the drive sections 3,
4 with connectors 5, 6.

In all embodiments shown one drive section 3 comprises a
tube 14 and the other drive section 4 comprises a rod 15. The
rod 15 is in sliding (FIG. 2) and/or screwing (FIG. 5) engage-
ment with the inside of the tube 14. In all embodiments shown
the rod 15 comprises a slider 16 for the sliding engagement
with the tube 14. The slider 16 together with the tube 14 serve
as a guide for the rod 15.

While the embodiments shown in FIGS. 2 to 4 show a
solely sliding engagement between the rod 15 and the tube 14,
FIG. 5 also shows a screwing engagement between the rod 15
and the tube 14. For this screwing engagement the rod 15 is
provided with an outer screw thread 17, while the tube 14 is
provided with inner screw thread 18, which is part of'a spindle
nut 19. The rod 15, accordingly, is designed as a spindle 20 of
the spindle-spindle nut gear mechanism 13.
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There are various advantageous possibilities for the design
of the deformation zone 11. The deformation zone 11 shown
in FIG. 3 is provided by a damping element 21 that is plasti-
cally deformable by a driving motion for damping, as shown
in FIG. 3b. Here the damping element 21 is at least partly
made of a foam material, such as a plastic foam material, or a
polyurethane (PUR) material. As an alternative, an aluminum
foam material may well be applied for the damping element
21.

It may be taken from FIG. 3 that the damping element 21 is
designed as a separate part. This allows easy manufacturing.
It is then also generally possible to replace the damping
element 21 if the above noted plastic deformation has taken
place.

The damping element 21 may also be a two or more com-
ponent element, wherein, for example, one component
mainly provides the plastic deformation, while another part
mainly provides the elastic deformation.

In an embodiment shown in FIG. 3 the damping element 21
is designed as a bushing that may be plastically deformed
along its axial extension 22 for damping. As also shown in
FIG. 3 the above noted rod 15 extends though the bushing 21
with play remaining between the rod 15 and the bushing 21.

The above noted plastic deformation is shown in FIG. 35.
The damping of the drive motion by plastic deformation is a
very effective measure to absorb the kinematic energy which
goes back on the drive motion. As this plastic deformation is
only foreseen for extraordinary situations as a misuse situa-
tion it is well tolerable that a plastic and therefore irreversible
deformation takes place. The plastic deformation may also be
used as a proof that a misuse situation has actually taken
place, for example, when deciding about warranty claims.

FIG. 4 shows an alternative for the realization of the defor-
mation zone 11. Here the deformation zone 11 is an axial
section of the tube 14 or the rod 15, which axial section is
basically deformable by the engagement between the tube 14
and the rod 15 during a drive motion into the end stop 9.

FIG. 4a shows that the tube 14 provides a deformation zone
11 with a deformation arrangement 23, which deformation
arrangement 23 may be basically deformed by an engage-
ment with the rod 15, in further detail with the slider 16 of the
rod 15. Constructionally the deformation arrangement 23
disclosed in FIG. 4 is realized as a number of axially extend-
ings ribs 24, as may be taken from sectional view A-A of FIG.
4a. When a plastic deformation of the deformation arrange-
ment 23 occurs, the rod 15, in particular the slider 16, may be
stuck in the deformation arrangement 23, which again may
serve as a proof for a misuse situation. In any case such proof
may be seen in the deformation of the ribs 24 as well.

The embodiments for the deformation zone 11 may well be
applied to the drive device shown in FIG. 5, taking into
account that the rod 15 corresponds to the spindle 20.

According to another teaching the hatch arrangement of a
motor vehicle with an above noted hatch 2 and an above noted
drive device 1 is claimed as such. Insofar reference is made to
all explanations given with regard to the hatch 2 and the drive
device 1.

As shown in FIG. 1 the hatch 2 serves for closing an
opening 2a in the motor vehicle body 7. The drive device 1 is
arranged sideways of the opening 2a. In an embodiment, two
proposed drive devices 1 are provided on opposite sides of the
opening 2a of the motor vehicle body 7.

In an embodiment one drive device 1 of the hatch arrange-
ment is solely spring driven. In addition another drive device
1 is provided which is at least partly motor driven and which
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comprises an electric motor 12 and a gear mechanism 13
acting in an opening direction and/or a closing direction of the
hatch 2.

In an embodiment, both drive devices 1 are drive devices
according to the first teaching. Alternatively, only one of the
drive devices 1 is designed according to the first teaching. In
this respect it is proposed that only the solely spring driven
device 1 comprises an end stop 9 with a damping arrangement
10, which end stop 9 is assigned to the extended position.
With this combination of drive devices it is especially advan-
tageous that the motorized drive device may be designed
independently from the end stop 9, as the end stop 9 is only
arranged at the other, solely spring driven device 1.

The invention claimed is:

1. A drive device for a hatch of a motor vehicle, wherein the
drive device comprises two drive sections that are linearly
moveable relative to each other between a retracted position
and an extended position;

wherein the drive sections are spring biased against each

other into the extended position by a spring arrange-
ment;
wherein an end stop is provided to limit the drive motion
between the drive sections to the extended position; and

wherein the end stop comprises a damping arrangement
with a deformation zone, wherein during a drive motion
into the end stop, depending on the speed of the drive
motion, the damping arrangement damps the drive
motion mainly based on plastic deformation of the
deformation zone, wherein the plastic deformation of
the deformation zone leaves the functioning of the drive
device in view of driving the hatch unaffected.

2. The drive device according to claim 1, wherein the
damping arrangement damps the drive motion mainly based
on plastic deformation of the deformation zone for a drive
motion with a speed that is above a predetermined speed-
threshold.

3. The drive device according to claim 2, wherein the
predetermined speed-threshold is above the speed range of
the drive motion for normal operation.

4. The drive device according to claim 1, wherein the
damping arrangement damps the drive motion mainly based
on elastic deformation of the deformation zone for a drive
motion with a speed that is below a predetermined speed-
threshold.

5. The drive device according to claim 4, wherein the
predetermined speed-threshold, is within the speed range for
normal operation.

6. The drive device according to claim 1, wherein the
damping arrangement damps at least part of the drive motion
into the end stop, that is generated by the drive device itself,
mainly based on plastic deformation of the deformation zone.

7. The drive device according to claim 1, wherein the drive
device is non-self-locking such that the drive motion may be
induced manually by a user acting on the hatch.

8. The drive device according to claim 1, wherein the
spring arrangement comprises a coil compression spring that
urges the drive sections into the extended position.

9. The drive device according to claim 1, wherein the drive
device is solely spring driven, or, that the drive device is at
least partly motor driven and comprises an electric motor and
a gear mechanism.

10. The drive device according to claim 9, wherein the gear
mechanism is a spindle-spindle nut gear mechanism.

11. The drive device according to claim 1, wherein one
drive section comprises a tube and the other drive section
comprises a rod, wherein the rod is in sliding and/or screwing
engagement with the inside of the tube.
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12. The drive device according to claim 11, wherein the rod
is a spindle of a spindle-spindle nut gear mechanism.

13. The drive device according to claim 11, wherein the rod
comprises a slider for the sliding engagement with the tube.

14. The drive device according to claim 1, wherein the
deformation zone is provided by a damping element that is
plastically deformable by a drive motion for damping.

15. The drive device according to claim 14, wherein the
damping element is designed as a bushing, that is plastically
deformable along its axial extension by a drive motion for
damping.

16. The drive device according to claim 15, wherein a rod
extends through the bushing with play remaining between the
rod and the bushing.

17. The drive device according to claim 1, wherein the
deformation zone is an axial section of the tube or the rod,
which axial section is plastically deformable by the engage-
ment between the tube and the rod during a drive motion into
the end stop.

18. The drive device according to claim 1, comprising a
hatch arrangement wherein the hatch arrangement of a motor
vehicle with a hatch and a drive device for driving the hatch.

19. The drive device according to claim 18, wherein the
drive device is solely spring driven and that an additional
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drive device is provided which is at least partly motor driven
and which comprises an electric motor and a gear mechanism
acting in an opening direction and/or a closing direction of the
hatch, which end stop is assigned to the extended position.
20. A drive device for a hatch of a motor vehicle, wherein
the drive device comprises two drive sections that are linearly
moveable relative to each other between a retracted position
and an extended position;
wherein the drive sections are spring biased against each
other into the extended position by a spring arrange-
ment;
wherein an end stop is provided to limit the drive motion
between the drive sections to the extended position;
wherein the end stop comprises a damping arrangement
with a deformation zone, wherein during a drive motion
into the end stop, depending on the speed of the drive
motion, the damping arrangement damps the drive
motion mainly based on plastic deformation of the
deformation zone; and
wherein the damping element is designed as a bushing that
is plastically deformable along its axial extension by a
drive motion for damping.
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